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Introduction 


Recent  advancer  o.f  virus  r.'.ul.ea  remarkable  reaulta  such  as 

the  discovery  of  naw  :  .-r..,-;  non,  Jevelo:  nciit  of  new  technique  and  concept, 
and  discovery  and  classification  of  net'  type  of  virus.  Of  course,  the 
virus  studies,  searchi for  the  in  cod.  of  micro  creature  with  all  the 
characteristics  of  life,  did  non  advance  alone.  Thus  improvement  of 
electron  microscope  enabled  one  to  scuiy  the  shape  and  mechanism  of  virus 
multiplication,  and  the  tech  .olo  y  of  tissue  culture  opened  the  door  for 
developing  the  r.e thou  of  re;,  .retii.g  and  refining  process.  And  the  im¬ 
provement  of  refining  tree  -j  vr  .Id  show  several  shapes  of  biological 
species.  -The  method  of  cercu.it  "nonic  reported  in  this  paper  contributes 
to  the  knowledge  of  virus  multiplication  tsethod  such  as  tisau-  culture 
process,  virus  refining  process  and  the  development  of  immunology. 

There  ere  two  types  of  acroairtgnosis  of  virus  diseases. 

()0  Detection  of  antigen 

Employing  the  dlse.cm.  ir  tc r * ■■  1  to  V.c  rxnained  os  an  antigen,  serum 
reaction  is  conducted  on  ni.-.r  "v  hiv'-wi.  highly  immune  serum.  If  the  result 
is  positive,  the  disease  .....  merit.!  10  aiognoacd  to  be  virus  antigen. 

(3)  Detection  cf  -t^-Viody 

The  rr.ti-bciy  of  'it  -  ,  '  ni  in  no c  1  serologically  using 

the  known  virus  antigen.  . method  is  tuc  moot  common  type.  In  the 

♦(.Central  Virus  Inspection  Loot.  National  Preventive  Health  Research 
Institute) 
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following,  it  is  reported  according  to  the  following  classification. 

1.  Detection  of  antigen 

The  advantage  of  this  method  is  to  detect  the  source  of  disease, 
and  compares  fundamentally  with  the  virus  separation  method.  Ordinarily 
the  source  of  disease  exists  in  a  large  amount  during  the  initial  period. 
Thus,  the  detection  of  these  would  contribute  to  the  purpose  of  an  early 
diagnosis. 

1.  Fluorescent  antibody  technique;  lmmunofluorescent  staining 

The  fluorescent  antibody  technique  completed  by  Coons1  is  the 
method  of  staining  the  antibody  leveled  with  fluorescein  isothiocyanate 
instead  of  using  ordinary  dye  solution.  Therefore,  the  characteristics 
of  antigen-antibody  reaction  are  utilized  in  staining  and  antigen  itself 
is  stained  by  this  method. 

The  early  diagnosis  of  clinical  material  and  successful  practical 
use  are  as  shown  in  table  1.  Selection  in  the  type  of  staining  are 
classified  as  follows,  (figure  1) 

The  detailed  technique  is  described  in  the  references. 2*3>1»  Here 

we  outline  briefly  the  staining  process. 

2.  Experiment  on  supplementary  body 

Di"gnosia5»^  of  pox  conducting  the  supplementary  body  combination 
reaction  of  blood  during  the  acute  period  (until  5th  day  of  disease), 
blister  pus  and  outer  part  of  blister  as  the  antigens  with  rabbit  anti 
vaccinia  serum: 

When  men  are  bitten  by  a  dog  with  a  possible  rabies  and  the  supple 
mentary  body  combination  reaction  is  conducted  on  standard  moloot( trans¬ 
literation)  serum  of  the  dog  and  animal  brain  or  salivary  gland  as  an 
antigen,  a  highly  accurate  diagnosis  can  be  done  a  few  hours  after  the  ad 
ministration  of  detecting  material. 

II.  Measurement  of  antibody 

This  method  is  generally  called  as  a  serum  reaction  and  classified 
into  (l)  neutralization  test,  (2)  red  blood-corpuscle  clot  control  test, 
(3)  supplementary  body  combination  reaction,  (4)  descending  reaction  and 
(5)  clotting  reaction.  In  addition,  there  are  a  cold  red  blood-corpuscle 
clot  reaction  of  different  type  pneumonia  and  a  serum  reaction  by  non- 
characteristic  antigen  such  as  Paul-Bannel  reaction  of  contageous  single 
nucleus  cell  disease.  In  this  report,  the  recent  advances  of  item  (l) 
to  (5)  above  are  described. 
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Table  1 


Main  Virus  Antigen  and  Practical  Use  of  Experimental 
Diagnosis  According  to  Fluorescent  Antibody  Technique 
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1.  Virus 

2.  Wakuchinia  (transliteration) 

3.  Ekutoromeria  (  "  ) 

4.  Adeno  (  "  ) 

5.  Hepatitis  of  dog 

6.  He rubes  (transliteration) 

7.  Papiroma  (  "  ) 

8.  Porioma  (  "  ) 

9.  Parrot  disease 

10.  New  castle  disease 

11.  Murapus  (transliteration) 

12.  Nucleicacid 
13-  Virus  antigen 
14.  Nucleus 

15-  Cell 

16.  Practical  use 


17.  Virus 

18.  Measles 

19.  Influenza 

20.  Chicken  pest 

21.  Mouse  sarcoma 

22.  Rabies 

23.  Japanese  meningitis 
2;».  Yellow  fever 

25.  Polio 
2o.  Cox3ackie 

27.  Echo 

28.  Nucleic  acid 

29.  Virus  antigen 

30.  Nucleus 

31.  Cell 

32.  Practical  use 


33*  (  )  indicates  subordinate  appearance.  ?  indicates  that  opinions 
are  not  uniform. 

34.  #  indicates  the  partial  success  of  practical  use. 
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Figure  1 

Model  of  Antibody  Staining  by  Fluorescent  Technique 
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1.  Direct  method 

a.  Antigen  in  the  samples 

b.  Fluorescent  antibody 

2.  Indirect  method 

a.  First  antibody 

b.  Antigen -antibody 

c.  Fluorescent  antibody  for  globulin  antibody 

3.  Supplementary  body  method 

a.  Supplementary  body 

b.  Antigen-antibody-supplementary  body 

c.  Fluorescent  antibody  for  supplementary  body 

U.  Stair ing  by  fluorescent  antibody  technique 

5.  Sample 

6.  Fixed 

7.  Staining 

8.  Washing 

9.  Mount 
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(Key  for  Figure  1  continued.) 

10.  Detection  by  fluorescent  microscope 

11.  Formation  of  fluorescent  antibody 

12.  Antiserum 

13.  Manufacture  of  Y  -giovulin 

14.  Lavel  by  fluorescent  color  element 

15.  Refinement  of  fluorescent  antibody 

16.  Completion 

17-  Passage  through  sephadex  layer  —  Removal  of  uncombined  color  element 

18.  Passage  through  D2A2  cellulose  layer  —  Removal  of  non-characterlstia 
reaction  factor 

19.  Absorption  by  powder  of  intestinal  apparatus  (mouse  liver,  cell)  — 
Removal  of  noncharacteristic  reaction  factor. 


1.  Neutralization  test 

A  mouse  egg  incubation  has  been  used  for  this  experiment,  but  by 
the  introduction  of  cell  culture  the  technique  of  this  method  has 

rapidly  advanced.  ensuring  50“))  infectious  vnlue  (TCD^q)  Bgainst  cell 
susceptible  to  vim-,  a  constant  amount  of  virus  liquid,  i.e.  100  TCD^0/ml,‘ 

and  an  equal  amount  of  serur.  diluted  with  culture  liauid  in  stepwise  (1:4, 
1:8,  1:16  ...)  are  mixed,  if  ter  this  mixture  is  sufficiently  reacted  by 
leaving  it  for  an  hour  at  37°C  or  overnight  at  4°C,  0.2  ml  of  virus  and 
serum  reaction  mixture  is  inoculated  into  the  tissue  culture  tube  (0.8  ml). 
For  each  dilution  of  serum,  at  least  more  than  four  tubes  are  continuously 
observed  for  about  a  weed  (depending  on  virus,  the  reaction  and  Judge¬ 
ment  times  are  different)  ana  the  change  in  the  appearance  of  tissue  is 
examined.  Taking  the  serum  concentration  of  50^  infection  control  as  a 
terminal  point,  antibcuy  v-iue  is  expressed  by  dilution  number.  As  a  com¬ 
parison  of  virus,  the  virus  solution  diluted  to  10’-1,  10"2,  10*3  and  10-i* 
is  edded  to  equal  amount  of  ..-sue  culture  and  0.2  ml  is  inoculated.  It 
was  confirmed  that  the  ..mount  of  virus  used  in  neutralization  teat  was  100 
TCD^/ml.  And  for  improvement  of  accuracy,  a  constant  amount  of  virus  la 
introduced  by  the  plaque  format. o..  technique.  The  simplified  plaque  for¬ 
mation  of  virus  is  (Japanese)  gel-tir.s  cover  slip  method?.  Making  the 
heavy  layer  of  gelatin  solution  used  for  piuque  count,  the  solution  is 
gelatinized  into  1  m  height  on  plane  box.  A  circular  plate  of  diameter 
lb  mm  is  prepared  with  sterilize-.  arumi  hut.  This  is  called  the  gelatin 
cover  slip.  After  the  reaction,  tie  content  of  test  tube  is  taken  out 
by  platinum  ear  which  was  burnt  an-  i  — srsed  in  Galt  solution,  and  placed 
on  the  gelatin  cover  slip.  The  single  layer  tissue  culture  is  covered 
on  the  surface  plane.  U-u-lly  for  t.. -us  cultured  on  Gyare(tranal iteration) 
(90  mm  diameter),  eight  sheets  are  placed.  Immediately  afterwards,  7  ml 
of  gelatin  solution  for  tx  vy  layer  is  flowed  and  solidified.  The  rest  is 
same  aa  plaque  formation  method.  At  scrum  concentration  of  neutralization 
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point,  either  a  sparse  plaque  or  no  plaque  is  formed.  In  this  method, 
the  neutralization  test  of  a  serum  sample  can  be  done  vith  a  sheet  of 
syare{ transliteration) . 

In  order  to  eliminate  the  troublesome  microscopic  observation  of 
cytopathic  effect  on  each  test  tube  In  neutralization  test,  the  methods 
called  metabolic  inhibition  test  (MI T)  and  color  change  teBt  are  developed 
by  Melnick  J.L.  (Bull.  World  Health  Org.  14,  129  (1956)).  When  cells  con¬ 
duct  an  active  metabolism,  acid  is  accumulated  in  the  culture  fluid  and 
lovers  pH  of  the  solution.  Phenol-phthalein  indicator  in  culture  solution 
shows  yellow  color.  If  metabolism  is  inhibited  by  virus  infection,  the 
culture  fluid  remains  as  an  alkali  solution  and  the  color  does  not  change. 
Utilizing  this  change,  the  neutralization  test  is  conducted  from  the  fixed 
quantity  of  virus.  Plastic  pannel  is  generally  used  for  this  test  but  the 
te6t  tubes  can  be  also  used.  The  reaction  system  consists  of  0.1  ml  serum, 
0.2  ml  virus  (100  TCC^q),  0.2  ml  cell  fluid  (2  x  1CP  cells)  and  0.6  ml  of 
drake ol  no.  35.  It  seems  to  be  a  rather  simple  method  but  not  widely 
adopted  method  at  the  present  time. 

2.  Bed  blood-corpuscle  clot  control  test 

The  phenomenon  of  influenza  virus  discovered  by  Hirst  in  1941  is 
widely  spread.  Research  on  red  blood- corpuscle  clot  mechanism  has  ad¬ 
vanced  and  a  difference  in  opinions  also  exists.  Virus  for  red  blood- 
corpuscle  clot  reaction  are  the  following  types. 

i)  Mixer  virus  group  influenza  A.  A2.  B.  C.,  Para  influenza, 

Mumpus. 

ii)  Pox  virus,  parrot  disease,  mouse  rimpa( transliteration) 
granulation  virus  group. 

iii)  Alboviru3  group.  Japanese  meningitis,  Yellow  fever. 

iv)  Adeno,  Echo( transliteration) ,  meaale  virus. 

v)  Other  riftopare( transliteration)  fever,  mouse  meningitis, 
mouse  pneumonia  virus. 

Among  these,  i)  and  iii)  ave  most  frequently  used  in  actual  clini¬ 
cal  diagnosis.  Antibody  measurement  by  this  method  is  simple  but  inhibitor 
for  virus  clot  exists  in  serum  and  is  removed  by  treating  with  RDE  (re¬ 
ceptor  destroying  enzyme),  trypsin,  KIO^,  kaolin  and  acetone.  Research  on 
the  removal  of  this  material  •as  successful  to  a  certain  degree  and  its 
virus  can  be  said  to  be  i)  and  iii).  The  status  on  influenza  inhibitor 
is  as  shown  in  table  2.  Antigens  of  influenza,  Japanese  meningitis,  mumpus 
used  in  red  blood-corpuscle  clot  control  test  and  RUE  can  be  purchased  now. 


-  6  - 


T-ble  2 

Noncharacteristic  Inhibitor  of  Influenza  Virus  HA 
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1.  Thermal  stability 

2.  Heated  virus  HA  is  ^ osier  to  control  than  active  virus 

3.  Destroyed  by  RD2.  Destroyed  by  trypsin.  Destroyed  by  NalO^,  and 

kto4 

4 .  Destroyed  by  active  virus 

5.  Main  component  is  N-acetyl  neuracdc  acid  end  also  a  red  blood-corpuscle 
receptor.  Therefore  this  material  competes  with  red  blood-corpuscle 
for  virus  ferment. 

6.  Thermal  stability 

7.  Works  on  both  active  ar.d  heated  inactive  virus 

8.  Not  destroyed  by  RDE  -  XIC^  and  NalO^.  Destroyed  by  trypsin 

9.  Combine  with  active  virus  but  is  not  destroyed 

10.  Included  in  L-globulin  but  is  not  a  glucoside 

11.  Thermal  stability 

12.  Not  destroyed  by  HDD.  Destroyed  by  KTO^  and  NbIO^ 

13.  Neutralize  the  infectious  ability  of  A2  virus 

14.  Included  in  Y -globulin. 


There  is  e  method  of  adsorbing  antigen  (virus)  to  red  blood- 
corpuscle  after  treating  virus  (riclbes,  nolio)  which  is  not  reactive  in 
red  blood-corpuscle  clot  with  tannic  aciu.  The  method  of  measuring  anti¬ 
body  value  in  clot  reaction  by  tannic  acid  receptive  red  blood-corpuscle 
is  developed  by  Scott0.  The  red  blood-corpuscle  clot  reaction  of  echo 
coxsackie  and  adenovirus  is  useful  in  determining  the  present  status  and 
type  of  virus  as  shown  in  table  3  and  4. 

3.  Supplementary  body  cor. bi nation  reaction 

The  measurement  of  ar.uib o’.y  for  su-oV-entary  body  combination  Is 
very  important  from  the  standpoint  of  ci.nc..  uiugnosis  among  serological 
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At  present,  vith  the  cooperation  of  'National  Preventive  Health 
Research  Institute  sr,u  Bacteria  Manufacturing  Association,  the  antigen 
and  antiserum  such  as  Japanese  meningitis  influenza,  polio,  mumps,  adeno 
8nd  he rubes  (transliteration)  reached  the  stage  of  commercial  marketing. 

The  recent  tendency  is  to  move  micro-method  of  high  accuracy  since  the 
diagnosis  has  to  be  made  o"  infant  patient  cf  virus  disease  with  insufficient 
amount  of  serum  and  many  t  „ts  or.  antigen  r-e  required,  Since  19*+5>  the 
U.S.  Army  Medical  School  method  cf  total  e  .ount  1.5  ml  is  replaced  by 
Kolmer  micro  amount  method  of  0.6  ml  „otal  enount  (serum  0.1  ml,  antigen 
0.1  ml,  supplementary  body  0.2  ml,  blood  system  0.2  ml).  Cassals  (1958) 
used  a  depression  tray  (aepzh  about  1  eg  9o  hollows  with  2  cm  inner 
diameter  and  thin  half  transparent  plastic  plate  8  x  12  (24.5  x  33.5  cm))/ 
and  a  drop  of  serum  (0.02  ml),  a  crop  of  antigen  (0.02  ml)  and  two  drops 
of  supplementary  body  (0.04  ml)  are  left  at  4°C  overnight.  Two  drops  of 
blood  system  (0.04  ml)  are  added  to  these,  thus  making  up  total  12  drops 
or  0.12  ml.  Thus,  this  method  was  successful  with  l/5  amount  of  Kolmer 
method.  This  technique  became  popular. 

The  details  of  the  technique  is  referred  to  new  edition  of  books^ 
in  this  field.  Here,  we  describe  ori  fly  the  microtiter  method  reported 
by  Sever^.  This  method  uses  a  hard  thick  plastic  plate  and  stainless 
steel  loop  in  place  of  depression  tray  and  the  dilution  of  0.025  ml  can 
be  done  directly  in  the  hollow  pert.  ..oo?  dilution  eliminates  the  oper¬ 
ation  of  master  dilution  by  pipet  in  a  separate  test  tube  and  transfer 
to  the  tray.  The  inspection  of  loop  ia  conducted  by  the  spread  of  water 
drop  (diameter)  on  the  filter  paper.  The  syringe  needle,  16  guage,  1.5  cm 
length  is  attached  to  the  end  of  10  ml  pipet  after  cutting  the  needle  tip 
horizontally.  When  the  content  is  dropped  vertically,  one  drop  is  0.025 
ml.  (see  photograph) 
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4. 


Icsuae  Adherence  V.j-  _ glut! motion  Test  (IA) 

This  is  the  new  method  discovered  by  kelson3-0,  and  the  phenomenon 
that  combination  of  antigen,  an „ .bo iy  and,  Supplementary  body  adheres 
strongly  to  human  red  blood-corpuscle  is  designated  as  immune  adherence. 

Since  human  blood -corpuscle  has  the  clot  reaction,  thi3  method  is  sensi¬ 
tive  blood-corpuscle  reaction  vv.ich  can  be  conducted  simply  by  various 
antigen-antibody  reaction.  D-hlvD:,.-3-  has  reported  on  fazi(transliteration) , 
ar.d  Ito12  has  investigated  ani-.nl  virus.  Thus,  the  first  step  in  practi¬ 
cal  use  has  begun.  Ilcv.ver,  c_>r.y  problem  ;  remain  to  be  investigated  and 
new  sensitive  immunological  reac—ca  con  be  utilized  in  animal  virus  area. 

Diluted  solution  far  reaction  inol ..  '.as  0.00015  M  CaClg,  0.000  K 
MgClg,  O.l'o  gelatin,  4,u  ^_cros_,  0.005  M  veronal  buffer  and  0.09  M  NaCI 
as  the  final  concentrations.  Biocd-ccrpuscle  for  reaction  is  2  x  10°/ml 
(about  2ff>)  in  human  0  type.  Deter— nut. on  of  concentration  is  done  by 
the  measurement  of  optical  density  at  5**1  171  using  Beckman  DU  spectrophto- 
meter  on  ten  times  diluted  solution.  The  solution  is  made  by  comparing 
with  the  standard.  Reaction  system  ccu.ists  of  0.2  ml  antigen,  0.2  ml 
antiserum,  0.5  ml  mixture  of  supplementary  body  and  human  blood-corpuscle 
(using  supplementary  body  diluted  about  2C0  tines,  blood- corpuscle 
2  x  10°/ml  of  0.1  ml  solution  is  included).  The  reaction  mixture  is 
placed  in  37 °C  vster  bsth  for  15  minutes  with  stirring  and  then  left  at 
37°C.  The  reaction  mixture  is  returned  to  rear,  temperature  and  the  re¬ 
sults  are  observed.  About  50>  of  clot  point  is  Judged  to  be  reaction 
positive . 

Conclusion 


Finally,  serolcgi— 1  diagnostic  methods  ere  summarized.  If  anti¬ 
body  (patient's  serum)  is  not  tak.n  under  the  best  condition  and  the  re¬ 
lated  items  are  not  recorded  occur-. -iy  the  test  becomes  a  vair.  effort 
no  matter  how  advanced  technique  is  i.-oloyed  for  antigen.  For  the  same 
patient,  serology  shoulu  be  ccnductea  ..urir.g  the  aeute  period  (3  devs 
after  illness)  and  twice  during  th-  recovery  period  (2-3  weeks  of  Illness) 
and  minimum  3  ml  of  serum  is  dcsi.ubie. 

Except  2-3  virus  dis:..v:s,  if.-.er  .*•/  cn  causes  of  disease  is  not 
done  at  the  present  tir._ .  lucre fere,  .urological  diagnosis  by  antibody 
value  ris.  is  a  mere  review.  Lut  .t  Is  r  cessory  to  understand  thoroughly 
the  meaning  of  laboratory  _r.osis  .  ..  educate  clinical  physicions  and 
public.  Diagnostic  fluid  fer  vir-s  diseases  is  begun  to  be  marketed,  but 
they  are  a  very  smell  part  of  virus— .  According  to  an  Increasing  demand 
of  society,  the  test  system  should  be  improved  in  the  future.  Also  the 
improvement  on  technique  and  ..ctbou  rec  -ires  on  effort  and  the  planned 
publication  of  revised  heslt.,  te.  -  gale..  1  natural  from  the  standpoint 
of  virology.  The  books  on  the  c:.  - .rv  r.tui  technique  in  virology  were 
very  few  but  since  ipB-.,  u- uy  boons  appeared  on  this  subject.  These  seem 


to  be  indicative  of  increasing  number  of  persons  studying  virology  di¬ 
rectly  or  indirectly.  Finally,  meeting  for  virus  laboratory  diagnostic 
method  including  the  serological  diagnostic  method  is  held  every  year. 
(Clinical  virus  conversazione)  In  1965,  this  meeting  is  planned  at 
Sendaishi  under  the  auspices  of  Professor  h'akooh  Ishida  (7  and  8th  of 
August) . 
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